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INT-CL (IPC) : C08K 3/32; C08K 5/3492; C08K 5/49; C08K 9/10; C08L 23/00; C08L 101/00 



ABSTRACTED- PUB-NO: JP 0923540 7A 
BASIC-ABSTRACT: 

Flame-resistant thermoplastic resin composition comprises (A) thermoplastic resin 
with (B) 1-30 wt.% ammonium polyphosphate compounds and (C) 1-30 wt . % amine salts 
of phosphoric acid of formula (1) compounded, n = integer 1-100; X = R1R2N(CH2) 
mNR3R4 ) , piperazine or diamine containing piperazine ring; Rl - R4 = H or 1-5C 
alkyl; m = integer 1-10; Y = NH3 or triazine derivative of formula (2) . Zl and Z2 = 
-NR5R6; -OH, -SH, 1-10C alkoxyl, phenyl or vinyl; R5 and R6 = H or 1-6C alkyl or 
methylol. 

USE - Mouldings obtained are useful in electrical appts . and parts of motor-cars. 

ADVANTAGE - The resin compsn. has high flame resistance even with a little amt . of 
the flame retardants added. 
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TITLE-TERMS : FLAME RESISTANCE THERMOPLASTIC RESIN COMPOSITION COMPRISE 
THERMOPLASTIC RESIN CONTAIN AMMONIUM POLY PHOSPHATE COMPOUND AMINE SALT PHOSPHORIC 
ACID 

DERWENT-CLASS : A21 A25 A60 Ell E35 

CPI-CODES: A06-B; A08-F03; A12-E01; A12-T04; E05-T; E07-D11; E07-D13B; E10-B01A4; 
E31-K06; 

CHEMICAL- CODES: 

Chemical Indexing M3 *01* 
Fragmentation Code 
B215 B701 B702 B713 
C108 C500 C710 C801 
F011 F012. F013 F014 
G100 H100 H101 H102 
H201 H202 H401 H402 
H483 H484 H521 H522 
J592 J599 L640 L699 
M211 M212 M213 M214 
M224 M225 M226 M231 
M281 M282 M283 M311 
M321 M322 M323 M331 
M392 M393 M411 M510 
M620 M640 M782 M903 
Ring Index 
00212 

Markush Compounds 
199746-C3901-M 

Chemical Indexing M3 *02* 
Fragmentation Code 

B115 B702 B713 B720 B795 B799 B815 
C802 C804 C807 M411 M782 M903 M904 
Specfic Compounds 
03561M 



ENHANCED-POLYMER-INDEXING: 

Polymer Index [1.1] 018 ; G0033*R G0022 D01 D02 D51 D53 ; H0000 ; H0011*R ; H0317 ; 
S9999 S1434 ; P1150 Polymer Index [1.2] 018 ; G0102*R G0022 D01 D12 D10 D18 D51 
D53 ; H0000 ; H0011*R ; H0317 ; S9999 S1434 ; P1741 Polymer Index [1.3] 018 ; 
P0635*R F70 D01 ; H0317 ; S9999 S1434 Polymer Index [1.4] 018 ; P0862 P0839 F41 F44 
D01 D63 ; H0317 ; S9999 S1434 Polymer Index [1.5] 018 ; H0317 ; P0884 P1978 P0839 
H0293 F41 D01 Dll D10 D19 D18 D31 D50 D63 D90 E21 E00 ; S9999 S1434 Polymer Index 

[1.6] 018 ; H0317 ; P0895 P1978 P0839 H0293 F41 D01 Dll D10 D19 D18 D31 D50 D63 D92 
E21 E00 ; S9999 S1434 Polymer Index [1.7] 018 ; P1490*R F61 D01 ; H0317 ; S9999 
S1434 Polymer Index [1.8] 018 ; H0317 ; P1592*R F77 D01 ; S9999 S1434 Polymer Index 

[1.9] 018 ; D19 D18 D31 D76 D50 D86 F34 ; P0997 P0964 H0293 F34 D01 D18 ; H0317 ; 
S9999 S1434 Polymer Index [1.10] 018 ; H0135 H0124 ; S9999 S1434 Polymer Index 

[1.11] 018 ; ND04 ; B9999 B4239 ; Q9999 Q7330*R ; Q9999 Q9234 Q9212 ; Q9999 Q9289 
Q9212 ; K9745*R Polymer Index [1.12] 018 ; R03561 D00 F16 F53 H* N* 5A O* 6A P* ; 
A999 A248*R ; A999 A771 ; S9999 S1412 S1401 Polymer Index [1.13] 018 ; D01 Dll D10 
D23 D22 D31 D32 D76 D45 D50 D61*R D81 D82 D83 D84 D85 D86 D87 D88 D89 D90 D91 D92 
D93 D94 D95 F04 F09 F07 F19 F10 F27 F26 F28 F34 D19 D18 D33 D34 D12 D53 D51 D54 D57 
D58 F53 F54 ; A999 A248*R ; A999 A771 Polymer Index [2.1] 018 ; D01 Dll D10 D12 D23 
D22 D31 D76 D45 D50 D53 D51 D54 D57 D58 D83 D84 D85 D86 D87 D88 D89 D90 D91 D92 D93 
D94 F04 F10 F07 F19 F27 F26 F28 F34 F53 F54 D19 D18 D32 D33 ; P1854 ; A999 A248*R ; 
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A999 A782 Polymer Index [3.1] 018 ; R00859 G1809 G1649 D01 D23 D22 D31 D45 D50 D76 
D83 F19 F10 F07 ; H0328 ; H0000 ; H0011*R ; M9999 M2391 ; S9999 S1423 S1401 ; A999 
A248*R ; A999 A782 Polymer Index [3.2] 018 ; G1810 G1809 G1649 D01 F10 F07 D23 D22 
D31 D76 D45 D50 D83 F19 ; HOOOO ; H0011*R ; H0328 ; S9999 S1423 S1401 ; A999 
A248*R ; A999 A782 Polymer Index [3.3] 018 ; P0464*R D01 D22 D42 F47 ; H0328 ; 
S9999 S1423 S1401 ; A999 A248*R ; A999 A782 Polymer Index [3.4] 018 ; P0226 P0282*R 
D01 D18 F30 ; H0328 ; S9999 S1423 S1401 ; A999 A248*R ; A999 A782 Polymer Index 
[3.5] 018 ; P1592*R F77 D01 ; H0328 ; S9999 S1423 S1401 ; A999 A248*R ; A999 A782 
Polymer Index [3.6] 018 ; P1570*R F78 D01 ; H0328 ; S9999 S1423 S1401 ; A999 
A248*R ; A999 A782 

SECONDARY-ACC-NO : 
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(57)Abstract:' 

PROBLEM TO BE SOLVED: To obtain a flame-retardant 
thermoplastic resin compsn. excellent in flame retardancy with only a 
small amt. of a flame retarder by incorporating an ammonium 
polyphosphate compd. and a new amine phosphate thereinto. 
SOLUTION: This compsn. comprises a thermoplastic resin 
compounded with 1 to 30wt.%, based on the compsn., of an 
ammonium polyphosphate compd. and 1 to 30wt.%, based on the 
compsn., of an amine phosphate of the formula I {n being 1 to 100; X 
being [R1R2N(CH2)mNR3R4] (R1, R2, R3, and R4 being H or a C1 to 
C5 alkyl; and m being 1 to 10), piperazine or diamine containing a 
piperazine ring; and Y being NH3 or a triazine derivative of the formula ^ •'"^v^-a 
II [Z1 and Z2 being -NR5R6 (R5 and R6 being H, a 1 -6C alkyl or 
methylol), hydroxyl, mercapto, 1-10C alkyl, 1-10C alkoxyl, phenyl or 
vinyl}. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation . 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The fire-resistant thermoplastics constituent characterized by blending the phosphoric-acid amine salt 
expressed with 1 - 30 % of the weight, and (B) following-ization 1 to thermoplastics to a constituent in (A) 
polyphosphoric acid ammonium compound one to 30% of the weight to a constituent. 
[Formula 1] 



(n is the integer of 1-100 among a formula, X is a diamine containing [R1R2-N(CH2) mNR three R4], apiperazine, 
a piperazine ring, Rl, R2, R3, and R4 are the straight chain of H or carbon numbers 1-5, or the alkyl group of 
branching, respectively, and even if Rl, R2, R3, and R4 are the same bases, they may differ.) m is the integer of 1-10 
and Y is a triazine derivative expressed with three NH(s) or the following-ization 2 in ** 1 . 
[Formula 2] 



(a formula -- inside ~ Z - one - and - Z — two - being the same -- even when — differing — **** NR — five 

R ~ six ~ a set - [ - here - R - five - R - six - the same - or — having differed ~ H — or ~ a carbon number — o 

six ~ a straight chain - or -- branching ~ an alkyl group ~ or - MECH1RORU - a machine - ] -- a hydroxyl 

group - a sulfhydryl group - a carbon number - 

[Claim 2] The fire-resistant thermoplastics constituent according to claim 1 which is a compound with which a 
polyphosphoric acid ammonium compound makes a principal component the ammonium polyphosphate or ammoniu 
polyphosphate expressed with general formula (NH4) r+2Pr03rH (however, r integer of 20-1000). 
[Claim 3] The fire-resistant thermoplastics constituent according to claim 2 which is that in which one or more sorts 
thermosetting resin chosen from the thermosetting resin group to which the compound which makes an ammonium 
polyphosphate a principal component becomes the front face of this ammonium polyphosphate from a melamine 
monomer or melamine resin, denaturation melamine resin, a guanamine resin, an epoxy resin, phenol resin, a urethan 
resin, a urea-resin, and the poly carbodiimide exists. 

[Claim 4] The fire-resistant thermoplastics constituent according to claim 2 by which covering or microencapsulatio 
processing is carried out by one or more sorts chosen from the thermosetting resin group which the compound which 
makes an ammonium polyphosphate a principal component becomes from a melamine monomer or melamine resin, 
denaturation melamine resin, a guanamine resin, an epoxy resin, phenol resin, a urethane resin, a urea-resin, and the 
poly carbodiimide about this ammonium polyphosphate. 

[Claim 5] The fire-resistant thermoplastics constituent of the claim 1-4 whose thermoplastics is one or more sorts 
chosen from an olefin system resin, a styrene resin, polyamide resin, polycarbonate resin, a polyethylene-terephthala 
resin, polybutyrene terephthalate resin, polysulfone resin, a thermoplastic polyurethane resin, a polyphenylene-ether 
resin, and thermoplastic elastomer given in any 1 term. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the fire-resistant thermoplastics constituent 
excellent in fire retardancy. It is related with the fire-resistant thermoplastics constituent excellent in the fire retardan 
which consists of a compound which makes an ammonium polyphosphate a principal component, a new phosphoric- 
acid amine salt, and an amount of specification of thermoplastics in detail. 

[0002] conventionally, thermoplastics is used abundantly at various kinds of fields, such as a building, a upholstery, 
and autoparts, taking advantage of predominance, such as the health nature, processability, chemical resistance, 
weatherability, an electrical property, and a mechanical strength, by making fields, such as industrial use and a home 
electrical-and-electric-equipment product, into Hajime, and the use for which thermoplastics is used is also expanded 
With expansion of this use, fire retardancy begins to be required also of thermoplastics and, moreover, the military 
requirement is becoming severe every year. Recently, it is independent, or the halogen content compound which is th 
mainstream of the especially conventional flameproofing technology is made into a flame retarder combining antimo 
compounds, such as an antimony oxide, and it is regarded as questionable that the flame-retardant-resin constituent 
which blended it with thermoplastics generates halogen system gas at the time of combustion or fabrication etc. Then 
the flame-retardant-resin constituent which does not generate these halogen system gas at the time of combustion or 
fabrication is demanded. 

[0003] In order to meet these demands, the method of blending the specific metal hydrate which starts decomposition 
and dehydration by endothermic reaction in the combustion temperature of a resin, and can suppress combustion of a 
resin as an inorganic flame retarder is proposed recently, however, the flame-retardant-resin constituent which blend 
so much is the need since the metal hydrate used by this method has the fire-resistant very feeble grant effect, 
consequently is obtained has the problem that the fabricating-operation nature falls and many properties, such as a fa 
of the mechanical strength of the moldings obtained from this constituent, also fall 

[0004] In order to meet the above-mentioned demand, the technique using a specific phosphorus compound is 
proposed. For example, the charge of fire-prevention material which combined the salt of ethylenediamine phosphat 
melamine, and/or a cyanuric-acid derivative, for example, a phosphoric-acid melamine etc., is proposed by JP,59- 
47285,A. Moreover, the fire-resistant thermoplastics constituent which blended the phosphate like a phosphoric-acid 
alkyl diamine with the ****** No. 508187 [ five to ] official report as a flame retarder is indicated. However, since 
ethylenediamine phosphate and a phosphoric-acid alkyl diamine given [ this ] in an official report have high water 
solubility, water resistance falls and the charge of fire-prevention material or the fire-resistant thermoplastics 
constituent which blended this ethylenediamine phosphate and the phosphoric-acid alkyl diamine has the problem th 
it cannot be used for the use in contact with moisture. 

[0005] Moreover, the technology of applying new phosphite and new it to JP,63-277651,A as a fire prevention agent 
indicated, and the process of a condensation phosphoric-acid amino triazine compound useful for the flame-retarder 
which gives fire retardancy to extensive resins and cellulose system material is indicated by JP,6-8308,B. However, 
since the component which has a foaming operation in this compound component is not contained, if it does not use 
together with a component with foaming operations, such as polyhydric alcohol, there is. a problem that advanced fir 
retardancy cannot be acquired in new phosphite and the new condensation phosphoric-acid amino triazine compound 
which were obtained by the method of this official report indication. 

[0006] On the other hand, blending the amine salt of a new phosphoric acid and the amine salt of a phosphoric acid 
with JP,4-22916,B or JP.4-21679.B as a flameproofing additive of a certain kind of polymer constituent is indicated 
a method of making a foaming component containing in a compound. However, it has the trouble that it cannot be sa 
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that it is advantageous to being unable to manufacture if it does not pass through that it is necessary to use strong tox 
phosphorus oxychloride as a starting material, and a complicated process in order to obtain the amine salt of the 
phosphoric acid of this official report indication, but producing in large quantities industrially. 
[0007] Moreover, in JP,6-87974,A or JP,6-340770,A, the self-extinguishing polymer constituent blended with 
thermoplastics by making the salt of a specific triazine derivative and the oxygenation acid of Lynn into a flame 
retarder is indicated recently. However, a compound given [ these ] in an official report also has the trouble that an 
addition must be made [ many ] for it is necessary to pass through a complicated process and giving sufficient fire 
retardancy moreover. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention persons inquired wholeheartedly to obtain the fire-resistan 
thermoplastics constituent which demonstrates fire retardancy with the loadings of a flame retarder high at least. 
Consequently, by blending a polyphosphoric acid ammonium compound and a new phosphoric-acid amine salt with 
thermoplastics, it found out that an above-mentioned technical problem was solvable, and this invention was comple 
based on this knowledge. The purpose of this invention is offering the thermoplastics constituent which was excellen 
in fire retardancy with the addition with few flame retarders so that clearly from the above description 
[0009] 

[Means for Solving the Problem] this invention has the composition of following the (1) - (5). 

(1) The fire-resistant thermoplastics constituent characterized by blending the phosphoric-acid amine salt expressed 

with I - 30 % of the weight, and (B) following-ization 3 to thermoplastics to a constituent in (A) polyphosphoric acid 

ammonium compound one to 30% of the weight to a constituent. 

[Formula 3] 




(n is the integer of 1-100 among a formula, X is a diamine containing [R1R2-N(CH2) mNR three R4], a piperazine, 
a piperazine ring, Rl , R2, R3, and R4 are the straight chain of H or carbon numbers 1 -5, or* the alkyl group of 
branching, respectively, and even if Rl, R2, R3, and R4 are the same bases, they may differ.) m is the integer of 1-10 
and Y is a triazine derivative expressed with three NH(s) or the following-ization 4 in ** 3. 
[Formula 4] 




(a formula ~ inside - Z ~ one - and - Z ~ two - being the same - even when - differing --**** NR ~ five 

R - six - a set - [ - here - R - five - R - six - the same - or - having differed - H - or - a carbon number - o 

six ~ a straight chain - or ~ branching - an alkyl group - or - MECHIRORU - a machine - ] - a hydroxyl 

group ~ a sulfhydryl group - a carbon number. -- 

[0010] (2) The fire-resistant thermoplastics constituent of the aforementioned (1) publication which is the compound 
with which a polyphosphoric acid ammonium compound makes a principal component the ammonium polyphosphat 
or ammonium polyphosphate expressed with general formula (NH4) r+2Pr03r+l (however, r integer of 20-1000). 

(3) an ammonium polyphosphate ~ a principal component - ** - carrying out ~ a compound - this ~ an ammonium 
polyphosphate - a front face - a melamine - a monomer - or - melamine resin ~ denaturation - melamine resin ~ 
guanamine resin - an epoxy resin - phenol resin ~ a urethane resin - a urea-resin - and - poly ~ a carbodiimide ~ 
from - becoming - thermosetting resin - a group - choosing - having - one - a sort - more than - existing - a 
compound - it is ~ the above - (-- two --) - a publication ~ fire retardancy - 

(4) an ammonium polyphosphate - a principal component - ** - carrying out - a compound - this - an ammonium 
polyphosphate — a front face - a melamine - a monomer ~ or ~ melamine resin ~ denaturation - melamine resin ~ 
guanamine resin - an epoxy resin - phenol resin - a urethane resin -- a urea-resin ~ and - poly - a carbodiimide - 
from - becoming ~ thermosetting resin - a group ~ choosing - having ~ one ~ a sort - more than ~ covering - or 
microencapsulation - processing ~ carrying out - having - ****-- a compound - it is ~ the above 

(5) The. fire-resistant thermoplastics constituent of aforementioned (1) - (4) whose thermoplastics is one or more sort 
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chosen from an olefin system resin, a styrene resin, polyamide resin, polycarbonate resin, a polyethylene-terephthala 
resin, polybutyrene terephthalate resin, polysulfone resin, a thermoplastic polyurethane resin, a polyphenylene-ether 
resin, and thermoplastic elastomer given in any 1 term. 

[001 1] The polyphosphoric acid ammonium compound which is one of the constituents of the fire-resistant 
thermoplastics constituent of this invention is a compound which makes a principal component an ammonium- 
polyphosphate simple substance or this ammonium polyphosphate. This ammonium polyphosphate is the compound 
which can express with general formula (NH4) r+2Pr03r+l (however, r integer of 20-1000), and r is the compound 
which can be approximated to the formula (NH4P03) (r is the same as the above here) r of a metaphosphoric acid, 
when large enough. Commercial elegance can be used as this ammonium polyphosphate, as this commercial eleganc 
Exo RITTO -422 (a tradename, Hoechst A.G. make) (Exolit), Exo RITtO -700 (a tradename, Hoechst A.G. make) 
(Exolit), Force CHIEKU (Phos-chek) - P/30 (a tradename, Monsanto Co. make), Force CHIEKU (Phos-chek) - P/40 
tradename, Monsanto Co. make), Sumisafe [ - S20 (a trademark, Chisso Corp. make) can be mentioned. ] - P (a 
tradename, Sumitomo Chemical Co., Ltd. make), TERRAJU (TERRAJU) - S10 (a trademark, Chisso Corp. make) 
TERRAJU (TERRAJU) 

[0012] moreover, as a compound which makes this ammonium polyphosphate a principal component That which 
covered or ****************** ec j tn i s ammonium polyphosphate by thermosetting resin, What covered this 
ammonium-polyphosphate front face with a melamine monomer, other nitrogen-containing organic compounds, etc. 
what processed by the surfactant or the silicon compound, and process in which an ammonium polyphosphate is 
manufactured, add a melamine etc. and difficulty vitrification is carried out. As a method of obtaining the ammonium 
polyphosphate which ****************** ec j b y thermosetting resin To the resin to cover, for example, an epoxy 
resin, a urethane resin, acrylic resin, Or it uses together, independent in resins, such as phenol resin, an alkyd resin, a 
urea-resin, and melamine resin, - The desired monomer or desired oligomer of a coat resinous principle is made to 
support or adhere to the front face of this ammonium polyphosphate. This monomer or oligomer a pile (**) The 
interfacial polymerization and the in-SAICHU (inch-situ) polymerization method which are made to put together, An 
ammonium-polyphosphate front face is covered with the resin for coats of the polymer state beforehand completed 
although not hardened. Subsequently, the hardening-in liquid method for stiffening this resin in a solvent, the phase 
separation method for melting the polymer for coats to a solvent and using the concentration gradient of this polyme 
solution, The spray drying process which an encapsulation undiluted solution is sprayed, this is contacted to hot bias 
and volatile matter is evaporated, and is dried, The heating dissolution of the polymer made to cover can be carried o 
at a solvent, volatilization or a non-solvent can be made to be able to carry out emulsification distribution of the 
solvent, making this distribute an ammonium polyphosphate and stirring, and well-known methods, such as liquid 
drying which it quenches [ liquid drying ] and deposits the polymer for coats, can be mentioned. 
[0013] As a compound which makes this ammonium polyphosphate a principal component, they are [ - C80 (a 
trademark, Chisso Corp. make) etc. is mentioned. ] exo RITTO (Exolit) -462 (a tradename, Hoechst A.G. make), 
Sumisafe-PM (a tradename, Sumitomo Chemical Co., Ltd. make), and TERRAJU (TERRAJU) as commercial 
elegance. - They are C60 (a trademark, Chisso Corp. make) and TERRAJU (TERRAJU). - They are C70 (a tradernar 
Chisso Corp. make) and TERRAJU 

[0014] (B) phosphoric-acid amine salt which is one of the constituents of the fire-resistant thermoplastics constituent 
this invention is a new compound, for example, can be obtained by the following method. That is, the phosphoric aci 
of the specified quantity or the condensation phosphoric acid of the degree about 2-100 of condensation is taught to a 
reaction container, without adding addition or a solvent for an inactive solvent, subsequently, the diamine (Rl, R2, R 
and R4 are the straight chain of H or carbon numbers 1-5, or the alkyl group of branching here, respectively - even i 
Rl, R2, R3, and R4 are the same bases, they may differ) expressed with [R1R2-N(CH2) mNR three R4] Moreover, m 
dilutes and adds in direct or water with the dissolution or a solvent, and makes the compound (these are named 
generically below and it is called diamines) which is a diamine containing the piperazine or piperazine **** which is 
the integer of 1-10 react to it at -10-100 degrees C. A reaction is neutralization and advances promptly. Next, withou 
diluting or diluting the triazine derivative expressed with ammonia or the above-ization 4 with solvents, such as wate 
without isolating the reactant generated here or isolating, it adds and heats and the new phosphoric-acid amine salt of 
this invention is obtained by making it react. The amount of the diamines which participate in a reaction, ammonia, a 
a triazine derivative changes with the Lynn concentration of the phosphoric acid to be used or a condensation 
phosphoric acid, namely, the number of mols with few amounts of the diamines to add than a number of a hydroxyl 
group of 1/2 contained in a phosphoric acid or a condensation phosphoric acid - preferably, an equimolecular amoun 
is mostly added with a phosphoric acid or a condensation phosphoric acid, it is made to react and an intermediate 
product is obtained Subsequently, it adds and the ammonia or the triazine derivative of an amount equivalent to the 
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hydroxyl group which remains to this intermediate product is made to react. 

[0015] As a concrete example of these diamines, "N, N, N', N'-tetramethyl diamino methane, - dimethyl 
ethylenediamine, and ethylenediamine, N, and N'N, N'-diethyl ethylenediamine, N and N-dimethyl ethylenediamine, 
and N-diethyl ethylenediamine, N, N, N", N'- tetramethylethylenediamine, N and N, N', N'-diethyl ethylenediamine, 
tetramethylenediamine, i, 2-propanediamine, 1,3-propanediamine, A tetramethylenediamine, a pentamethylene 
diamine, a hexamethylenediamine, 1, 7-diamino heptane, 1, 8-diamino octane, 1, 9-diamino nonane, 1, 10-diammo 
decane, piperazine, trans-2, 5-dimethyl piperazine, 1, 4-screw (2-aminoethyl) piperazine, 1, and 4-screw (3- 
aminopropyl) piperazine etc. is mentioned, and commercial elegance can be used altogether. 
[0016] moreover, as a concrete example of this triazine derivative A melamine, acetoguanamine, benzoguanamine, a 
acrylic guanamin'e, 2, 4-diamino-6-nonyl-l,3,5-triazine, 2, 4-diamino-6-hide ROKISHI-l,3,5-triazine, 2-amino -4, 6- 
JIHAIDOROKISHI-l,3,5-triazine, 2, 4-diamino-6-methoxy-l,3,5-triazine, 2, 4-diamino-6-ethoxy-l,3,5-triazine, 2, 4 
diamino-6-propoxy-l,3,5-tiiazme, 2, 4-diammo-6-isopropoxy-l,3,5-triazine, 2, 4-diamino-6-mercapto-l,3,5-triazme 
amino -4 and 6-dimercapto-l,3,5-triazine etc. is mentioned and these can all use commercial elegance. 
[001 7] :<> polyolefin resin which is various kinds of things as which a thing suitable as thermoplastics used as the b 
material of the fire-resistant thermoplastics constituent of this invention is illustrated below - for example A 
polyethylene resin, polypropylene resin, a polyl butene resin, a poly4 methyl 1 pentene resin, one sort of resins chos 
from a Polly 1-hexene resin, a Polly 1-octene resin, and a Polly 1-decene resin or two or more sorts of such mixture 
(constituent), and o vinyl polymerization object resin - for example Polystyrene, the Polly alpha methyl styrene, th 
poly methyl (meta) acrylate resin (PMMA), acrylonitrile-butadiene-styrene copolymer (ABS plastics), an acrylonitn 
styrene copolymer (AS resin), and o condensation-polymerization type resin - for example Nylon (NY), 
thermoplastic polyesters (PET, PBT, etc.), a polycarbonate (PC), thermoplastic polyurethane (PU), a polysulfone (PS 
a polyphenylene ether (PPE), and o thermoplastic elastomer (TPE or TPR) - for example Thermoplastic elastomer 
olefin And the polymer constituent of the : and 1 -olefin system thermoplasticity crystalline polymer (PO), and the 
ethylene-propylene copolymer elastomer (EPM) which are a styrene thermoplastic elastomer etc. and can mention th 
following or the partial bridge formation object of this polymer constituent, - The polymer constituent of 1 -olefin 
system thermoplasticity crystalline polymer (PO) and an ethylene-propylene-disconjugation diolefin copolymer 
elastomer (EPDM), or the partial bridge formation object of this polymer constituent. 

[0018] If it is in the fire-resistant thermoplastics constituent of this invention, various kinds of additives usually adde 
by thermoplastics, for example, an antioxidant, a heat-resistant stabilizer, an ultraviolet-rays inhibitor, an antistatic 
agent, a copper inhibitor, lubricant, neutralizers (a higher-fatty-acid metal salt, for example, a calcium stearate, a zinc 
stearate, a metallic oxide and a metal hydroxide compound salt, for example, a hydrotalcite, or manasseite), ******, 
a pigment can be suitably used together. 

[0019] The fire-resistant thermoplastics constituent of this invention can be manufactured, for example with the 
following procedures, namely, the thermoplastics used as the base ~ a polyphosphoric acid ammonium compound, a 
new phosphoric-acid amine salt, and the need - responding - other additives - respectively - every [ the specified 
quantity ] - it supplies to suitable mixed equipment (tradename), for example, a Henschel mixer, a super mixer, or a 
tumbler mixer, and is obtained by subsequently carrying out stirring mixture for 1 - 10 minutes The target flame- 
retardant-resin constituent can also be obtained by cutting and pelletizing what extruded the obtained mixture in the 
shape of a strand after carrying out melting kneading at the melting kneading temperature of 1 70-350 degrees C usin 
an extruder with a vent etc. if needed [, such as a roll kneading machine or a screw extruder, ]. 
[0020] 

[Example] this invention is not limited by this although an example and the example of comparison are shown below 
order to explain this invention concretely. Moreover, evaluation in an example and the example of comparison was 
performed by the following method. 

[0021] (1) Fire retardancy : it is based on the vertical firing examination specified to the "combustion test of the plas 
material for parts of a device" of the UL94VUL subject 94 (Underwriter Laboratories, Incorporated). Thickness of 
1.6mm (1/16 inch) of a test piece 

(2) Fire retardancy : oxygen index (O. I.) 

Japanese Industrial Standards JIS It is based on K7201 (the combustion test method of the polymeric materials by th 
oxygen-index method). 

(3) The bleeding-proof nature examination test piece (2mm in length [ of 100mm ] x width-of-face [ of 100mm ] x 
thickness) was cast by the injection molding machine, and the surface electric resistance of a test piece was measured 
with the oscillating capacity type minute current electrometer (ADVANTEST). subsequently, the constant temperatu 
adjusted in this test piece by the temperature of 80 degrees C, and 80% of humidity ~ the constant temperature whic 
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put on the constant humidity chamber gently, took out after the passage of time on the 30th, and was adjusted by the 
temperature of 80 degrees C in this taken-out test piece - it dried in the oven for 2 hours, and the surface electric 
resistance of a test piece was measured after neglect to the room temperature in the desiccator That to which the surf 
electric resistance value of a test piece fell sharply 30 days after presupposed that the bleeding-proof nature under the 
degree conditions of high-humidity/temperature is poor. 

[0022] The new phosphoric-acid amine salt used for operation each example of this invention was obtained by the 
following method. 

[0023] After the ethylenediamine 60.2 weight section was dropped at the example 1 [manufacture of melamine salt 
(Bl) of ethylenediamine phosphate] agitator of manufacture, the thermometer, the dephlegmator, and the reactor wit 
an equipped with the inlet capacity of 1 1. over 20 minutes, having put in the phosphoric-acid 1 1 5.3 weight section of 
85% weight, and the water 120 weight section, and holding in temperature of 20-30 degrees C, heating stirring was 
carried out at 60 degrees C for 1 hour. Subsequently, the water of the 600 weight sections was put into the reactor, an 
the melamine 126.1 weight section (one mol) was added stirring, the temperature up was carried out to 80 more degr 
C, and it held at this temperature for 2 hours. After the reaction end, it cooled, the product was filtered and washed, i 
dried in 105-degree C oven, and the melamine salt (Bl) 241 .6 weight section of ethylenediamine phosphate was 
obtained. 

[0024] After the ethylenediamine 30.1 weight section was dropped at the example 2 [manufacture of melamine salt ( 
2) of ethylene JIAMIMPIRO phosphate] agitator of manufacture, the thermometer, the dephlegmator, and the reacto 
with an equipped with the inlet capacity of 11. over 10 minutes, having put in the pyrophosphoric-acid 89 weight 
section and the water 30 weight section, and holding in temperature of 20-30 degrees C, it stirred at this temperature 
further for 1 hour. Subsequently, the water of the 600 weight sections was put into the reactor, and the melamine 126 
weight section (one mol) was added stirring, the temperature up was carried out to 80 more degrees C, and it held at 
this temperature for 2 hours. After the reaction end, it cooled, the product was filtered and washed, it dried in 105- 
degree C oven, and the melamine salt (B-2) 200 weight section of ethylene JIAMIMPIRO phosphate was obtained. 
[0025] To the example 3 [manufacture of melamine salt (B3) of PIPERAJIMPIRO phosphate] agitator of manufactu 
the thermometer, the dephlegmator, and the reactor with an equipped with the inlet capacity of 21., after the solution 
which diluted the pyrophosphoric-acid 89 weight section with the water of 50 weight sections was dropped at the 
solution which melted the piperazine 43.05 weight section in the water of the 100 weight sections, holding in 
temperature of 20-30 degrees C, it stirred at this temperature further for 1 hour. Subsequently, the water of the 650 
weight sections was put into the reactor, and the melamine 126.1 weight section was added stirring, the temperature 
was carried out to 80 more degrees C, and it held at this temperature for 2 hours. After the reaction end, it cooled, the 
product was filtered and rinsed, it dried in 105-degree C oven, and the melamine salt (B3) 250 weight section of 
PIPERAJIMPIRO phosphate was obtained. 

[0026] While holding the piperazine 21 .05 weight section to the temperature of 20-30 degrees C to the solution melt 
into the water of the 100 weight sections at the example 4 [manufacture of melamine salt (B4) of piperazine poly 
phosphate] agitator of manufacture, a thermometer, a dephlegmator, and a reactor with an equipped with the inlet 
capacity of 21. After the solution which diluted the polyphosphoric acid (H6P4013) 84.5 weight section with the wat 
of 50 weight sections was dropped, it stirred at the room temperature further for 1 hour. Subsequentiy, the water of th 
650 weight sections was put into the reactor, and the melamine 126.1 weight section (one mol) was added stirring, th 
temperature up was carried out to 80 more degrees C, and it held at this temperature for 2 hours. After the reaction en 
it cooled, the product was filtered and rinsed, it dried in 105-degree C oven, and the melamine salt (B4) 218.2 weigh 
section of piperazine poly phosphate was obtained. 

[0027] Let the melamine salts (B 1) of the ethylenediamine phosphate obtained in the aforementioned example 1 of 
manufacture 8% of the weight in the example 1 ammonium polyphosphate (exo RITTO -462 (Exolit)) (Al) be 17 % 
the weight and thermoplastics. 8.5 % of the weight of crystalline propylene-ethylene block-copolymer [ethylene 
component contents, MFR(temperature [ of 230 degrees C ], load 2.l6Kgf) 20g/l0min.] (CI) 73.7 % of the weight, A 
various additives, 0.8 % of the weight (Dl) of hydrotalcites, 2, 0.2 % of the weight (D2) of 6-G t-butyl-p-cresol, 
Dimyristyl - 0.2 % of the weight (D3) of beta and beta'-thiodipropionate and 0.1 % of the weight (D4) of calcium 
stearates were inserted in the Henschel mixer (tradename), and stirring mixture was carried out for 3 minutes. The 
extruder (aperture of 30mm) was used, the obtained mixture was melting-kneaded (temperature of 200 degrees C), w 
extruded, and the pellet of a flame-retardant-resin constituent was obtained. After drying the obtained pellet at the 
temperature of 100 degrees C for 3 hours, each predetermined test piece was produced for this pellet using the inject 
molding machine (it is set as the temperature of 220 degrees C of a cylinder), and evaluation of fire retardancy and 
bleeding-proof nature was performed. The result was shown in Table 1 . 
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[0028] Except having changed combination into two. to example 5 table 1 like a publication, it was based on the 
example 1, and it melting-kneaded, and it extruded and the pellet was produced. Based on the example 1, each 
predetermined test piece was produced using the obtained pellet, and evaluation of fire retardancy and blades-proof 
nature was performed using this test piece. The result was shown in Table 1 . 

[0029] 0.8 % of the weight (D5) of vinyltrimetoxysilane which is a silane coupling agent considering the melamine s 
(B-2) of the ethylene JIAMIMPIRO phosphate obtained in the aforementioned example 2 of manufacture 10% of the 
weight in the example 6 ammonium polyphosphate (TERRA J U (TERRA JU)-M30) (A3) as an additive of 15 % of th 
weight and others was inserted in the Henschel mixer (tradename), and stirring mixture was carried out for 3 minutes 
Subsequently, it is high-density-polyethylene [MI (temperature of 190 degrees C) as thermoplastics, load 2.16Kgf6.5 
- /lOmin.; tradename: - as Chisso polyethylene M680(Chisso Corp. make)](C2) 73 % of the weight and various 
additives ~ 0.7 % of the weight (Dl) of hydrotalcites, 2, 0.2 % of the weight (D2) of 6-G t-butyl-p-cresol, dimyristyl 
beta, and beta' ~ additional insertion of 0.2 % of the weight (D3) of - thiodipropionate and the 0. 1 % of the weight (D 
of the calcium stearates was carried out, and stirring mixture was The extruder (aperture of 30mm) was used, the 
obtained mixture was melting-kneaded (temperature of 200 degrees C), was extruded, and the pellet of a flame- 
retardant-resin constituent was obtained. After drying the obtained pellet at the temperature of 100 degrees C for 3 
hours, each predetermined test piece was produced for this pellet using the injection molding machine (it is set as the 
temperature of 220 degrees C of a cylinder), and evaluation of fire retardancy and bleeding-proof nature was 
performed. The result was shown in Table 1 . 

[0030] It is the melamine salt (B3) of the PIPERAJIMPIRO phosphate obtained in the aforementioned example 3 of 
manufacture 15% of the weight in the example 7 ammonium polyphosphate (TERRAJU (TERRAJU)-C60) (A2) as 1 
% of the weight and thermoplastics, polystyrene resin [MI(temperature [ of 190 degrees C ], load 2.16Kgf) 14.0g - 
/lOmin.; tradename: - Styron 4 70(Asahi Chemical Industry make)](C3) 68.8% of the weight, 0.7 % of the weight (D 
of hydrotalcites was inserted in the Henschel mixer (tradename) as various additives, and stirring mixture was carrie 
out for 3 minutes The extruder (aperture of 30mm) was used, the obtained mixture was melting-kneaded (temperatur 
of 200 degrees C), was extruded, and the pellet of a flame-retardant-resin constituent was obtained. After drying the 
obtained pellet at the temperature of 1 00 degrees C for 3 hours, each predetermined test piece was produced for this 
pellet using the injection molding machine (it is set as the temperature of 220 degrees C of a cylinder), and evaluatio 
of fire retardancy and bleeding-proof nature was performed. The result was shown in Table 1 . 
[003 1] It is the melamine salt (B4) of the piperazine poly phosphate obtained in the aforementioned example 4 of 
manufacture 5% of the weight in the example 8 ammonium polyphosphate (TERRAJU (TERRAJU)-C60) (A2) as 25 
% of the weight and thermoplastics. ABS-plastics[MI(temperature [ of 1 90 degrees C ], load 2. 1 6Kgf) 15g -71 Omin 
tradename: - 0.7 % of the weight (Dl) of hydrotalcites was inserted in the Henschel mixer (tradename) as 101 (Asah 
Chemical Industry make)](C4) 68.8 % of the weight of SUTAI racks, and various additives, and stirring mixture was 
carried out for 3 minutes The extruder (aperture of 30mm) was used, the obtained mixture was melting-kneaded 
(temperature of 2 1 0 degrees C), was extruded, and the pellet of a flame-retardant-resin constituent was obtained. Aft 
drying the obtained pellet at the temperature of 100 degrees C for 3 hours, each predetermined test piece was produc 
for this pellet using the injection molding machine (it is set as the temperature of 220 degrees C of a cylinder), and 
evaluation of fire retardancy and bleeding-proof nature was performed. The result was shown in Table 1 . 
[0032] It is considering the melamine salt (B4) of the piperazine poly phosphate obtained in the aforementioned 
example 4 of manufacture 7% of the weight in the melamine salt (B-2) of the ethylene JIAMIMPIRO phosphate 
obtained in the aforementioned example 2 of manufacture 7% of the weight in the example 9 ammonium 
polyphosphate (TERRAJU (TERRA JU)-M30) (A3) as 7 % of the weight and thermoplastics. 8.5 % of the weight of 
crystalline propylene-ethylene block-copolymer [ethylene component contents, MFR(temperature [ of 230 degrees C 
load 2.16Kgf)20g/10min.] (CI) 57.7 % of the weight, high-density-polyethylene [MI(temperature [ of 190 degrees C 
load 2.16Kgf) 6.5g - /lOmin.; tradename: - Chisso polyethylene M680(Chisso Corp. make)] (C2) 10% of the weigh 
EP-02P(Japan Synthetic Rubber Co., Ltd. make)] (C5) Ethylene-propylene rubber [tradename : 10 % of the weight, A 
various additives, 0.8 % of the weight (Dl) of hydrotalcites, 2, 0.2 % of the weight (D2) of 6-G t-butyl-p-cresol, 
Dimyristyl - 0.2 % of the weight (D3) of beta and beta'-thiodipropionate and 0. 1 % of the weight (D4) of calcium 
stearates were inserted in the Henschel mixer (tradename), and stirring mixture was carried out for 3 minutes. The 
extruder (aperture of 30mm) was used, the obtained mixture was melting-kneaded (temperature of 200 degrees C), w 
extruded, and the pellet of a flame-retardant-resin constituent was obtained. After drying the obtained pellet at the 
temperature of 100 degrees C for 3 hours, each predetermined test piece was produced for this pellet using the inject 
molding machine (it is set as the temperature of 220 degrees C of a cylinder), and evaluation of fire retardancy and 
bleeding-proof nature was performed. The result was shown in Table 1 . 
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[0033] Except having used the melamine instead of the melamine salt (Bl) of example of comparison 1 
ethylenediamine phosphate, the thermoplastics constituent was obtained based on the example 1, each test piece was 
produced based on the example 1, and evaluation of fire retardancy and bleeding-proof nature was performed. The 
result was shown in Table 1 . 

[0034] Except having used ethylenediamine phosphate instead of the melamine salt (Bl) of example of comparison 2 
ethylenediamine phosphate, the thermoplastics constituent was obtained based on the example 1, each test piece was 
produced based on the example 1, and evaluation of fire retardancy and bleeding-proof nature was performed. The 
result was shown in Table 1 . 

[0035] Instead of the example of comparison 3 ammonium polyphosphate (TERRAJU (TERRAJU)-M30), except 
having used phosphoric-acid 2 hydrogen 1 ammonium, the thermoplastics constituent was obtained based on the 
example 6, each test piece was produced based on the example 1 , and evaluation of fire retardancy and bleeding-proo 
nature was performed. The result was shown in Table 1 
[0036] 

[Effect of the Invention] Since the fire-resistant thermoplastics constituent of this invention which comes to blend a 
polyphosphoric acid ammonium compound and a new phosphoric-acid amine salt with thermoplastics demonstrates 
fire retardancy excellent in the low addition and is moreover excellent also in bleeding-proof nature, the mold goods 
using this constituent can begin the field of an electric product,' and can use it much more suitable for fields, such as 
building materials and autoparts. 
[0037] 
[Table 1] 



CExolit-i62 C~** KttM) 
A rTERRAJU-C60 <f-yyffl«) ) 
A (TERRA JU-M30 <Tyl>«fl$t) ) 
1 7s*- C A 

1 -< <Oto®. («*) !) ^Bft 



[Translation done.] 
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